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INTRODUCTION

Hyperthyroidism is a clinical entity which
has engaged the scientific interest and fascination
of myriads of investigators for over a century.

It

has come to be looked upon as a condition resulting
both from thyroid dysfunction and outside influences
and may occur with or without clear cut signs and
symptoms.

A multitudeness literature has accumulated

since the first description by Caleb Hillier Parry
( 72 ) in 1825.

He described eight cases of enlarge-

ment of the thyroid gland with exophthalmos and
palpitation of the heart.
by him in 1786.

The first case was observed

Ten years following his report,

Sir Robert Graves ( 29 ) described the cases of four
patients, three of which were females, suffering
from enlargement of the thyroid gland, palpitation
of the heart, a sense of fulness in the throat, nervousness, weakness on exertion, loss of weight and exophthalmos.
sounds.

All of these patients presented loud heart
He noted that this symptom complex was present

in paroxysms accompanied by periods of remission.
This constitutes the first complete description to which
we have access and it is relatively accurate as we know

-,-

hyperthyroidism today.
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In his original article he states, flI have
lately seen three cases of violent and long continued
palpitations in females, in each of which the same
peculiarity presented itself, viz., enlargement of the
thyroid gland; the size of this gland, at all times
considerably greater than natural, was subject to remarkable variations in everyone of these patients.

When

the palpitations were violent the gland used notably to
swell and become distended, having all the appearance of
being increased in size in consequence of an interstitial
and sudden effusion of fluid into its SUbstance.

The

swelling immediately began to subside as the violenoe of
the paroxysm of palpitation decreased, and during the
intervals the size of the gland remained stationary.

Its

increase of size and the variations to which it was liable
had attracted forcibly the attention both ot the patients
and their friends.

There was not the slightest evidence

of anything like inflammation of the gland •••••••••••••
The palpitations have in all lasted considerably more
than a year, and with such violence as to be at times
exceedingly distressing, and yet there seems no certain
grounds for concluding that organic disease of the heart
exists ••••••••••••• Another fact, well worthy of notice,
is that females liable to attacks of palpitations almost
invariably complain of a sense of fUlness, referred to
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the throat, and exactly corresponding to the situation
of the thyroid.

This sensation only continues while

the paroxysm of palpitation lasts, and frequently is so
urgent as forcibly to attract the patient's notice, who
now com.plains of its inducing a sense of suffocation."
In another case of a girl, age twenty, he
noticed that,· nAfter she had been in this nervous state
about three months, it was observed that her pulse had
become singularly rapid.

This rapidity existed without

any apparent cause, and was constant, the pulse being
never under 120, and often much higher.

She next com-

plained of weakness on exertion, and began to look pale
and thin.

Thus she continued for a year, but during

this time she manifestly lost ground on the whole, the
rapidity of the heart's action having never ceased.

It

was now observed that the eyes assumed a singular appearance, for the eyeballs were apparently enlarged, so that
when she slept or tried to shut her eyes, the lids were
incapable of closing.

When the eyes were open, the white

sclerotic could be seen, to a breadth of several lines,
all round the cornea."
The same symptom complex was described in 1840
by Basedow and in 1859 by Charcot. ( 15)

The cause for

this condition was discussed by Sir Victor Horsley in
1885 ( 33 ) and in 1886 by Mobius. ( 54

J

The latter was
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the first to relate the thyroid gland to the pathogenesis
of exophthalmic gOiter and ( 23a) he contended that all
forms of this disorder depended upon the pOisoning of the
body by a copious production of a harmful secretion from
the thyroid gland.

It was not until 1911 that Plummer

( 65 ) differentiated the condition described by these
men which we now call exophthalmic gOiter or Graves' disease from the hyperthyroidism of toxic adenoma.
There have been numerous attempts to reproduce
the clinical picture of hyperthyroidism experimentally,
none of which have been entirely successful ( 26 ) and
as a result there are many features which we recognize
clinically as signs or symptoms which aid us in the
clinical diagnosis of this disease which have not been
entirely explained.
It must be borne in mind that in diagnosis the
subjective evidences of the patient's own story are the
least dependable probably of all the material available.
Honest losses of memory coupled with the suppression of
facts and with frank mis-statements intended to mislead
are all vitiating factors.

While the subjective data

are the least controlled, serious error may also appear
indirectly in the laboratory measurements.

Both the sub-

jective clinical evidence and the objective laboratory
data may be unreliable and yet, on the other hand, both
may be essential to the resolution of a diagnostic problem.
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One other matter presents itself for careful
oonsideration.

The presence of organio or fUnotional

disease of an endocrine gland in an individual patient,
does not preolude the presence of other disease oondiIn fact, very many

tions unassooiated directly with it.

endocrine cases will demonstrate the presence of an intercurrent disease which may equal or even exceed in importance the glandular derangement.

Sinoe these super-

imposed conditions may all influenoe, in some measure,
the various individual data that make up the disease
picture, due aooount must be given them.
As a faotor pertinent to the diagnosis of hyperthyroidism, it is not uncommon throughout the literature
to find various features whioh have been considered as
oardinal signs and symptoms in this endoorine dysfUnotion.
Qne author ( 70-b) oonsiders as the cardinal signs: enlargement of the thyroid gland, tachyoardia, tremor of
the extremities, exophthalmos or protrusion of the eyeballs and an elevation of the basal metabolic rate.
Phillips, of the Crile Clinio in Cleveland, (64-a) has
the same idea with the exclusion of the basal metabolio
rate.

jackson (35-a) considers Plummer's test (page 58)

as one of the four most important diagnostic pOints in
exophthalmio gOiter and considers it also of great prognostic importance.

It is of

interest~.

to note that not
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infrequently an ihvestigator will consider one sign or
symptom as being relatively diagnostic and that that
sign or symptom is oft times within the realm of that
investigator's speciality.

Cookson ( 16 ) feels that the

most characteristic picture in toxic goiter is that in
which the heart shows a slight general enlargement more
especially to the left with an obliteration of the pulmonary bay so that the heart has a ham-shaped profile.
Christie ( l4a) had the same idea ten years earlier and
suggested also the importance of palpable thrills and
audible murmurs in thyrotoxicosis.

Clute and Adams ( 15 )

would be very hesitant of making a diagnosis of hyperthyroidism in the absence of a tachycardia of 90 or more
beats per minute.
In contrast to this attitude, one need not go
tar in his studies of the toxemia related to the thyroid
gland to find many cases reported in which the thyrotoxicosis is masked and frequently some or all of the
most striking features at hyperthyroidism, such as tachycardia, gaiter, elevated basal metabolic rate and weight
loss are absent. ( 49-a)

Levine ( 46 ) studied many

cases which were unrecognized theretofore by competent
men and he based his diagnosis upon the general appearance
of the patient; warm, mOist, hyperemic and slightly pigmented._skin; greater comfort in cold weather- than in warm
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weather; brief attacks of diarrhea or vomiting; great
loss of weight; alert, quick movements; often a peculiar
stare, a tremor of the fingers, and at times transient
glyco suria.
The diagnosis

0

f eases of hyperthyroidism may

be a relatively simple thing if a majority of the s1gns
and symptoms usually seen are present.

On the other

hand, the many case.s which remain undiagnosed in early
years and until the onset of toxic heart disease, remain
as an admission on the part of the average practicioner
and, in fact, many speCialists, of the ,difficulty which
is encountered and of the delicacies of observation
necessary to arrive at a correct diagnosis of a large
percentage of cases with hyperthyroidism.
Tb add. to the increasingly complex system of
diagnostic methods,many of which are of considerable
value in hyperthyroid problems, is not the 9bject ot
this paper.

However, an attempt has been made to exhaust

the literature available and eke from this voluminous
labyrinth a simple summary and an evaluation of all of
the diagnostic aids that present themselves.

In addition

to the literature, it has been my privilege to have
available the charts of the hyperthyroid cases admitted
to the University of Nebraska Hospital from 1930 to 1934
_ which total 155 in number.

These hav§ been analyzed
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during the last year and the results will be fiOund in
the body of this paper.

The aids to diagnosis e.g.,

age, incidence, sex, etc.; the clinical signs and symptoms;
and the various laboratory and clinical diagnostic tests
have been considered.

CLASSIFICATION OF HYPERTHYROIDISM
The earliest recognization of a hyperthyroid
syndrome was that of Parry in 1825.( 72)

This was a

description of eight cases of exophthalmic gOiter, a
clinical entity which we recognize today as being one
of the most common causes of hyperthyroidism.

This

makes it convenient to distinguish between exophthalmic
gOiter and all other forms of toxic goiters.

Besides

being more common, it is manifested,as a rule, as a
well defined disease which is fairly easy to diagnose,
especially in the advanced cases. ( 38 )
There have been a number of attempts made in
establishing and simplifying an acceptable classification
for toxic reactions whose origin is apparently a thyroid
dysfunction.

Probably the most widely accepted classi-

fication today is that which is used by Cecil. ( 12 )
This classification is one Which has been recommended
by the Committee on Classification of the American
Association of Study of Goiter.

This includes:

Type 1.

Nontoxic diffuse goiter

Type 2.

Toxic diffuse goiter

Type 3.

Nontoxic nodular gOiter

Type 4.

Toxic nodular goiter
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"This is a simple grouping based on easily recognizable
signs and symptoms but it has not yet been generally
adopted."

Reinhoff ( 71) believes that upon examina-

tion of the thyroid gland of the patient and the discovery of a nodular enlargement, it is impossible to
distinguish clinically to which group these nodules
belong, neoplasm or adenoma.

He believes that the a-

bove classification is the only classification which
is logically and scientifically correct and upon which
the clinical diagnosis can be based.

He, therefore,

in reality has but two classifications of goiter; that
is, the nodular and the diffuse.

Either of which may

have an associated hyperthyroidism depending upon the
accompanying signs and symptoms.

He prefers to reject

the terms toxic adenoma and hyperfunctioning goiter,
believing them to be misleading and incorrect.
Marine ( 51 ) considers that hyperthyroidism
is but an entity, a disease of the nervous system, in
which the visceral nervous system is most prominently
involved and which is characterized by a profound disturbance of the regulatory control and functional interactions of all organ activities, its most prominent
manifestations being increased metabolism of thyroid
origin, general asthenia, tachycardia and moderate
thyroid enlargement.

He insists that it is necessary
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to look beyond the thyroid for the primary disturbance.
He admits that the disease may well be divided into acute
and chronic forms, but prefers not to use such terms as
toxic adenoma, adenomatous gOiter with hyperthyroidism
and thyrotoxicosis.

Bram ( ,B ) found the following

pathological-therapeutic classification very useful.
TOXIC

Toxic adenoma hyperthyroidism - SUrgical
Diffuse adenomatosis

- Surgical

Puberty hyperplasia

- Non SUrgical

Exophthalmic goiter

- Non SUrgical

Ashoff ( l-A ) went further in his classification of exophthalmic goiter.

His first sub-type con-

sistad of exophthalmic goiter without the typical triad:
exophthalmos, diffuse goiter and tremor.

The second

was that with cytologiC progression to Basedow's thyrOid.
Engelbach ( 23-b ) uses synonymously the terms toxic
nodular gOiter, toxic adenoma, adenomatous gOiter with
hyperthyroidism, toxic non-symmetric gOiter, toxic
assymmetrical gOiter, toxic adenomatosis or adenoma.
Hyperthyroidism has been divided by Plummer
( 55 ) into exophthalmic gOiter and hyperfunctioning
adenomatous goiter.

He distinguishes the two by stat-

ing that in the latter, the basal metabolic rate is
more nearly normal.

While in exophthalmic goiter there
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are certain definite symptoms; the nervous phenomena
and the eye symptoms.

The nervous phenomena include

purposeful but useless movement.
processes are chaotic.
they laugh or cry.

The higher psychic

Patients cannot explain why

The eye phenomena consist of exoph-

thalmos or protrusion of the eyeball and the stare which
fluctuates with the nervous phenomena.

"

From his previous work On the relationship
of the symptoms and pathology of hyperthyroidism, he
( 66 ) concluded in 1928 that exophthalmic goiter and
adenomatous goiter with hyperthyroidism were two distinct entities.

He noted that the diffuse hypertrophy

of the thyroid gland, as is seen in exophthalmic gOiter,
was not a part of the same disease process, as the
localized hypertrophy which is seen in adenomatous
goiter.

Hyperfunetion of the entire gland, he believes,

results in the hyperthyroidism of exophthalmic gOiter;
while the hyperthyroidism of adenomatous gOiter is the
result of a localized reaction in the gland.
Other authors have relatively more simple
classifications of hyperthyroidism.

McCullagh ( 49 )

divided his unusual hyperthyroid cases according to the
following:
1.

Hyperthyroidism in which symptoms and
signs relating to one system.-.are unusually
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prominent, thus producing a clinical
picture which simulates a disease of a
single system.
2.

Hyperthyroidism in which one or more of
the commonest symptoms or signs are absent.

3.

Hyperthyroidism complicated by another
condition which dominates the clinical
picture.

The activated and non-activated Or apethetic
classification of hyperthyroidism is a product of Lahey.

e 43) In the former there are striking eye signs, stare,
exophthalmos, usually enlarged firm thyrOid, striking
pulse rate and obvious tremor.

The activated type is

obvious to diagnOSis and carries with it serious possibility of fatality.
are not present.

In the latter the striking features

They occur in older people and have,

as a rule, no eye signs, a small thyrOid, a pulse rate
below 120 and the characteristic thrust of the apex
beat is lacking.
It is of interest to note that none of the
above classifications of hyperthyroidism have made any
consideration for a type of the disease which occur Without a palpable or Visible goiter.

By definition ( 20 )

goiter is an enlargement of the thyroid body, causing
a swelling in the front part of the neck.

TUcker ( 78 )
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MoCullagh, (49 ) Phillips, ( 64-b ) Clute and Adams
( 15 ) and others have described series of oases of
hyperthyroidism in whioh there is no demonstrable gOiter
or thyroid enlargement.

It would seem aoceptable to

have some division in the olassifioation of this disorder whioh would also inolude these cases and segregate
them from those with goiter.
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AGE

There may be considerable variation in the age
at which hyperthyroidism appears.

~~e

various types of

hyperthyroidism involved is undoubtedly an important
factor.

However, we must realize that this disease, be-

ing an endocrine disorder is subject, as a rule, to the
same course as endocrine dysfunctions in general.

There

is a higher accumulation in the number of endocrine disorders during the adult years.

The laok of recognition

of these in earlier life is partly responsible.

Knowing

the increase in demand upon the endoorine glands by the
reproduotive factors, one may reason very logically
that there are as many endoorinisms in adults as there
are diseases of any non-endoorine system.

The disturb-

ances in the endocrine system prior to adolescenoe consist chiefly of the inactivities, while the hyper activities ooour in an increasing number in the seoond,
third and fourth decades of life.

This is especially

true of hyperthyroidism in which the largest percentage
of cases occur after the age of thirty. ( 23-d)

Most

authors agree that exophthalmic gOiter is not concerned
with age since the disease may develop at times ranging
from the first to the eighth deoades. (35-b

It is

usually seen, howeyer, during the years when sexual or
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active adult life is at a peak. ( 9-a)

It has been

seen at fourteen years ( 79 ) and at eighty-two years.
( 24)

~ackson

noted that the average age in this

disease was twenty-six. ( 35-b)

Hertzler and Reinhoff

( 32-a) ( 70-c ) agree very closely with him.

A case

of a fetus with congenital Graves' disease was reported
in 1912 by Clifford White. ( 80 )
Boothby ( 7-A ) analyzed one thousand thirtysix cases of exophthalmic goiter at the Mayo Clinic and
found that 61 per cent of the patients were under forty
years, and 15 per cent Over fifty years.

6 per cent

were under twenty, 24 per cent between twenty and twentynine, 31 per cent between thirty and thirty-nine and
24 per cent between forty and forty-nine.

Engelbach

( 23-f ) found in his cases of exophthalmic goiter that
three out of sixty-two cases were under twenty, twentyone occurred between twenty and thirty, seventeen between
thirty and forty, sixteen between forty and fifty and
five after fifty years.
The average age in the toxic nodular gOiters
is, as a rule, slightly above that of the exophthalmic
type.

Bram ( 8 ) found it to exist most frequently

during middle age.

In four hundred twenty-six cases

of thyroid disease studied by Engelbach ( 23-e ) the
diagnosis of nodular. gOiter with hyperthyroidism. was
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made in patients whose ages varied from twenty-four to
sixty-nine years.

Boothby ( 7-A ) found that in nodular

gOiter with hyperthyroidism, 78 per oent of the patients
were over forty years.
In one hundred fifty-five oases of thyroid
disease at the University of Nebraska from 1931 to 1934,
twenty-seven were diagnosed as toxio diffUse goiter.

I

have found the average in these cases to be thirty-one
years, and the span was from seventeen years to fiftythree years.

There were forty-one cases of toxic nodular

goiter with an average age of forty-one years and the
span in these cases ranged from twenty-three years in
the youngest to sixty years in the oldest.
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The incidence of both exophthalmic goiter
and toxic nodular goiter is in preponderance in the female.

Ratios of from 10:1 to 2:1 have been reported.

"A survey of the sex incidence in Boothby's series of
one thousand thirty-six cases of exophthalmic goiter
showed that 82 per cent occurred in women and 18 per
cent in men.

A ratio of about 4.5 to 1.

No material

difference was found in the symptoms or intensity of
the discord in the two sexes." ( 7-A)

Engelbach's

series of sixty-two cases showed a ratio of less than
2 to 1. ( 25-f)

The former is, of course, the more

acceptable since in any report the larger the number of
cases, the more accurate the statistics will be.
In his study of the toxic nodular gOiters,
.Tackson ( 55-b' ) found a ratio of 7 to 1 with the preponderance again in favor of the females.

The earlier

writers believed that the reason for this disproportion
was the close association between the genital functions
and the thyroid gland, indicated by the slight enlargement often seen during menstruation, and still more
pronounced during pregnancy.

The gOiters of the

adolescent girls are so closely associated with the
advent of the menses·

that~

relationship must be assumed.
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The whole endocrine system is upset periodically at
the menstrual periods and during pregnancy, and its
significance we cannot now estimate.
It is of passing interest that not only the
hyperthyroid cases are more prevalent in women, but
this fact holds true in practically all diseases of
the thyroid gland.
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THE THYRO ID GLAND

The thyroid gland has been held responsible
for hyperthyroidism sinoe its first reoognized enlargement assooiated with toxio symptoms was reported in
1825.

The most important and oontributory evidenoes

of gOiter are revealed by inspeotion, palpation and
ausoultati.on.

These examinations, however, are of

limited value, as will be pointed out later, in the
diagnosis of thyroid disorders, whether it be simple
goiter or hyperthyroidism.

As is true of so many de-

tails of diagnosis, a manifest thyroid enlargement is
merely oontributory and confirmatory evidence of the
possibility of hyperthyroidism.
In a normal individual, no evidence of the
presence of a thyroid gland can be detected by simple
inspection.

In experienced hands, the gland in an av-

erage neck is bearly palpable.

If it may be palpated

with ease, chances are it is slightly enlarged.

We are

possessed of no satisfactory method by which enlargement can be determined.

Palpation may be interfered

with by the neck muscles, a generous deposit of suboutaneous adipose tissue, or the fact that the thyroid is
substernal.
A normal thyroid is soft in ocnsistency which
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may also be true of gOiter, but the rule is for an
enlargement to be represented by more or less firm
tissue.

The duration of a thyroid enlargement has its

bearing upon the glandular morphology.

TOxio goiters

are frequently sensitive to manipulation.

In the

severe oase, they may be as sensitive as a thyroiditis.
The mobility of the gland should also be
observed.

Not infrequently non-toxio gOiters are freely

movable under the overlying musoles while aoutely toxic
gOiters may be quite firmly fixed, and barely movable
upon deglutition.
Upon inspection of the neck in cases of hyperthyroidism from nodular gOiter, we see asymmetrical enlargement of the thyroid gland with one or more nodular
prominences.

In diffuse toxic goiter enlargement differs

markedly from the above type in that it is symmetrical
and smooth.

In either case, however, it will be pOinted

out, no visible enlargement may be present.

There may

be a visible prominence and pulsation of the blood
vessels of the neck in acutely toxic cases.
A study of the anatomical structures of the
neck indicates that the thyroid gland may undergo a
fairly sizable enlargement and yet conceal itself amid
the soft structures of the neck behind the sterno-oleido-mastoid, st.erno-hyoid Or

steJ;no~thyroid

and the overlying suboutaneous adipose tissue.

musoles
It is
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possible also from an anatomical standpoint for the
glands to enlarge posteriorly and wrap itself around
the traohea or even extend into the superior mediastinum.
In such a case one might expect a definite thickening
of the thyroid isthmus to be palpable.

A swelling of

the neck muscles might inhibit palpation of a rising
gland from the retromanubral region upon deglutition.
These facts make it obvious that the physician
who will make his diagnosis of hyperthyroidism only
upon the presence of a demonstrable goiter, may frequently
fail to arrive at the correct diagnosis.
In a toxic diffuse gOiter, the lobes retain
a more or less pear shape, are firm or occasionally
soft and the surface has a granular feel to the palpating finger.
( 83 )( 64-a

There are times when a thrill is detectable.
The entire gland may possess an ex-

pansile pulsation almost like that of an aneurysm. ( 64-a )
In Rowe's ( '73 ) investigati,ons of hyperthyroidism, 34 per cent of the series showed thyroid enlargement while in two-thirds of the cases which were proven
to be thyroid dysfunction, there is no such enlargement.
Clute and Adams found that over 50 per cent of their
cases lacked a demonstrable enlargement of the thyroid
gland. ( 15)

In spite of this fact, if other features

_ of the disease are.-present, it should not deter one
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from making the diagnosis of toxio thyroid and instigating proper methods of therapy. (49)

TUoker ( 78 )

in his work at the Cleveland Clinic has had many cases
of hyperthyroidism in which the diagnosis has been
missed by competent physicians because of the laok of
a thyroid enlargement which is detectable upon physicial
examination.

He states that, "In our experience we

have not infrequently seen cases of unquestioned hyperthyroidism in 'which by any clinical method of estimation
of the size of the gland, it was not found to be enlarged
--being neither visible nor palpable before or during
degluti tion. t,
The superior thyroid artery can often be felt
to pulsate much more vigorously than in the normal gland.
( 64-a)

The presence

0

l'

a systolic bruit over the

upper poles is detectable in most instances even in
small glands and is of great diagnostic importance providing there is no systolic murmur present over the
aortic area.

The administration of iodine may cause

the polar bruit to diminish in intensity or even disappear. ( 83 )
Pressure symptoms due to impingment upon the
trachea, esophagus or blood vessels of the neck are
relatively uncommon in the hyperthyroid cases resulting
from toxic diffuse goiter,_but occur rather frequently
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in nodular gOiter.

This is not so much because of the

size of the goiter as it is to the location of a nodule.
If this nodule is post-tracheal, substernal or intrathoracic such symptoms are almost bound to appear. ( 85 )
H. A. Freund and W. B. Cooksey ( 25 ) have
observed that cases of thyrotoxicosis in elderly persons
actually develop without discernible goiter.

None of

their reported cases had gOiter nor could adenomatous
tissue be demonstrated at operation.

The goiter of

toxic adenoma is often present for years before the onset of symptoms. ( 8 )
These facts show the importance which should
be placed upon the presence of toxic symptoms in
patients suspected of hyperthyroidism, be there goiter
or not.
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.SIGNS .AND SYMPTOMS RELATED TO THE EYE

Here we need consider only the type of hyperthyroidism which is associated with exophthalmic or
toxic goiter.

A mass of literature has been written on

the various phases of exophthalmos, but the primary interest of this section is only that of its diagnostic value.
It is distinguished from ordinary prominence of the eyes
by history, peculiar brightness, appearance of the sclera
between the upper lid and the corna, infrequent winking
and lagging of the upper lid.

It should be borne in

mind that occasionally only one eye is involved.
is true of 10 per cent of the cases.

This (35-c)

These cases are

easily differentialed from tumor and arterior-venous
aneurysm of the orbit.
This condition of the eye was noted and recorded
by Parry (Page 1 ) and by Graves (Page 3 ) and others.
The term exophthalmic gOi ter is very frequently used but
is a misnomer since the disease can occur without perceptable exophthalmos and without perceptable enlargement of the thyroid gland.

ThiS, then, would probably

suggest that some symptoms are present which are not a
result of a pure hyperthyroidism, but that the initial
cause of the disease is probably beyond the thyroid gland
itself.

Phillips ( 64-c) believes that the eye Signs
'-.-..
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A'-

present some of the most characteristic features of
the disease.

He has seen exophthalmos so extreme that

the eye ball is displaced from the socket.

He also

refers to a marked pigmentation of the eyelids as a
diagnostic feature.
On the other hand, the absence of exophthalmos
is probably the cause for the failure in diagnosis of
many otherwise typical cases.

When exophthalmos is

absent, as is very frequently true in the early stages
of the disease, there may be other signs relative to the
eye which close inspection will reveal, such as, slight
prominence of the eyes, a characteristic staring expression, lid-lag, widening of the palpebral fissure and
others which will be described later.

The eye findings

in exophthalmic goiter are probably next in importance
to the thyroid gland itself.

They reveal a number of

peculiarities which are almost pathognomic of the disease, especially When a number of the signs are present.
Bram ( 9-b ) has made rather extensive study of the
symptoms related to the eye.

The number and the degree

or the various Signs is no indication Of the severity
and the duration of the disease. { 9-b} { 35-c)

We know

from reports in the literature to which we will refer
later that the disease may be diagnosed before the eyes
are obviously

e~fected.-

Sooner

~r

later, though, we may
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expect to find the onset of mild eye symptoms and
eventually in most cases a definite exophthalmos.
As a rule, the earliest eye symptoms are
characterized by peculiar stare which is present only
upon mental activity especially in conversation.

The

friends or relatives of the patient may become aware of
this peculiari ty and urge. the advice of a physician.
This stare usually progresses slowly and gradually until
it eventually may change the expression of the individual.
It bears no relationship to the age at which the disease manifests itself. (9-b)
During the first three months of the disease,
exophthalmos is present only in 50 per cent of the
cases, ( 35-c ) while 65 to 85 per cent will ultimately
develop the condition. ( 9-b )
A widening of the palpebral fissure has been
described and is referred to by Bram ( 9-b ) as
Dalrymple's sign and by Engelbach ( 23-g ) as Stellwag's
sign.

The original reference is not available and no

correction can be made.

However, there apparently has

been some misinterpretation by one Or the other author.
Reinhoff ( ?O-d ) refers to it as Dalrymple's sign.

The

condition consists of a retraction of the upper lid so
that there is a resulting unusual separating between the
two. lids.

This causes the ocular_ fissure to widen, re-

~..

vealing a ring of sclera between the lids and the edge

28

of the cornea, which results in a peculiar stare.

The

condition may be present in various degrees, at times
revealing the sclera above the cornea only or below the
cornea only, or as is usually the case in more advanced
cases, an entire ring of sclera is visible.

McCUllagh

( 49 ) reported the case ot,"A women who complained only
of widening of the left palpebral fissure.

No other

evidence of hyperthyroidism could be demonstrated during
two and a half months of observation, at the end ot which
time visible and measurable evidences of involvement ot
the opposite palpebral fissure began to be apparent.
The basal metabolic rate at this time was plus 15 per cent.
Although there was only questionable enlargement of the
thyroid gland, thyroidectomy was performed, following
which the eye signs disappeared. tt
The infrequent blinking or winking is so
characteristic of the disease in patients who have positive signs referred to the eye, that as a rule. only
one oase need be observed in order to elicit it.
Bram ( 9-b ) and Engelbach ( 23-g ) disagree.

Again.

The

former refers to this as Stellwagts sign, while the
latter prefers to call it Dalrymple's sign.

At any

rate, the blinking in exophthalmic gOiter oases occurs at
an interval of a minute or more.

This is true in 30

per·· can t to 50 per cent ot the oases. ( 70-d.)

W~e

know
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that normally blinking occurs on an average of two or
three times per minute.

The latter author explains

that the condition may be caused by dryness of the
eyeballs and cornea which often results in keratitis
and ulcers.

On the other hand, he has seen cases which

have an excessive lacrimation corresponding to the unusual sweating of the skin and secretions of. the mucous
membrane, such as salivation and leucorrhea,
Von Graefe's ( 78 A ) sign may be a very valuable aid in the early diagnosis of the disease.

It con-

sists of a lagging of the upper lid when the eyeball is
rolled downward.

Normally, when this test is made, the

upper lid will move in perfeot relationship with the
eyeball.

When the sign is positive, the upper lid is

delayed as it makes ,an attempt to follow the eye downward, or it may stop in its motion downward allowing
the eyeball to continue moving alone.

Occasionally

oases are seen in which the upper lid fails to move at
all. ( 9-b)

The symptom is not present in all cases

of hyperthyroidism on an exophthalmic basis, but when
it is present, one may fairly accurately predict that
exophthalmos will follow.

TO elicit this sign most

acourately the lid should be made to move very slowly.
Here at times a positive sign related to the widening
-of the ocular fissure may be observed in cases inwhioh
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it is not positive, with the eyeball in its primary
position.

Normally the margin of the upper lid will

correspond exactly to the upper margin of the cornea.
In the cases just referred to there may be a rim of
sclera present between the two.
Mobius ( 54 ) described the failure of convergence associated with exophthalmos which is present in the largest percentage of cases.

The patient

is instructed to focus his eyes upon the eXaminer's
finger.

As the finger is moved towards the patient's

nose, if the sign is positive, one eye will move laterally leaving the other eye focused on the finger.

Nor-

mally, of course, both eyes will converge increasingly
as the finger approaches the nose.

There is a variation

in the opinion Of various investigators as to the importance of this sign.
Lowy's sign was first described by him in
1905.

It consists of mydriasis following the instill-

ation of adrenalin which normally produces the opposite
effect. ( 48 A )
Reisman ( 69 A ) has described the bruit
over the eyeball which can be heard at auscultation
and sometimes palpated.

Buker noted a deficient comple-

mentary fixation of the eye. ( 76 A )( 9-b)
ex~reme

"After

lateral rOjiation of the eyes to the right or
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to the left with the head fixed and with fixation of
an object at this point maintained for a second or two,
on attempting to following this fixation point as it is
rapidly swung into the median line, one or other of the
eyes fails to follow its fellow in a complementary
manner into proper convergence and for this pOint, when
it is brought into the median line.

Either the right

or the left eye makes a sudden rotation into the fixation
with its fellow, but before it does so, an apparent
divergent strabismus is manifested.

Suker believes

this phenomenon due to a dissociation in the functions
of the sympathetic and the extra-ocular'motor nerves of
the eye, and perhaps also to exhaustion on extreme lateral
rotation of the eye. tf
The pigmentation of the eyelid making a discolored ring around the orbit is referred to most frequently as the Jellinek-Teillais sign.

It occurs in from

10 to 25 per cent of the eases of Gravest disease. ( 9-b )
Some authors believe that Cliffordts sign, ( 9-0 ) or
difficulty in everting the upper lid, is an almost constant sign.

The many signs and observations which have

been recorded represent keen diagnostic ability on the
part of these men.

Care must be taken that their value

is not over-estimated.

Most investigators agree that a

definite exophthalmosris absent

i~

a majority of the
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oases of Gravest disease when the patient visits his
Doctor for the first time.

Of fifty-two cases of this

disorder, studied by Engelbach,(23-h) twenty-one had
exophthalmos and thirty-one were free from positive
ocular signs ordinarily associated with this disorder.
Yung (83) found it present in 40 per cent of his oases.
Engelbach

~otes

Boothby (23-i) stating that from the

viewpoint of easy diagnosis exophthalmos often an early
symptom, is not present in from 20 per cent to 40 per
cent of the cases at the time they first come under
observation.

In some cases, the disorder may be either

oured or spontaneously run a course without the sign
becoming manifest.

The presence or absence Of exoph-

thalmos in these cases, then, depends somewhat upon the
duration and activity of the hyperthyroidism. (23-i)
On the other hand, although all the cases of Gravest disease do not have extreme exophthalmos, some of its
associated signs are present in a sufficiently large percentage of oases to make the term exophthalmic gOiter
the most expressing and fitting. (23-j)

Means and

Richardson (52) in their series of one hundred and fifty
unselected cases of exophthalmic goiter studied in the
Massachusetts General Hospital, indicate that the presence
of this condition is much more common than other writers
__ would lead us to believe.

83 per cent of their patients
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had exophthalmos and 17 per cent were without ocular
signs.

Of this number 63 per cent had Von Graefe's

sign and 35 per cent Mobius' ocular sign or exophthalmic
goiter.

Eight cases have been reported in which operation

was followed by the onset of exophthalmos, even though
the metabolic rate was brought down to normal and all
other manifestations disappeared. {84}
We see, then, that of all the various signs
and symptoms which are referable to the eye, exophthalmos
is the most common.

The presence of exophthalmos is

diagnostic providing tumor, arterio-venous, aneurysm,
fright, anatomical disorders, thrombosis of the superior
longitudinal Sinus, angioneurotic edema, etc. are excluded.
On the other hand, the absence of exophthalmos means
nothing when hyperthyroidism is suspected.

The absence

of evident thyroid enlargement and exophthalmos has caused
many a competent internist to diagnose. and treat patients
suffering from the hyperthyroidism of exophthalmic gOiter
for other conditions.

On the other hand, exophthalmos

may occasionally be the first symptom noticed.
In the thyrotoxicosis of elderly persons,
H. A. Freund and W. B. Cooksey have observed that exophthalmos does not appear. (25)
In general, clinical work the exact analysis
of the_.various eye signs_ is of little impartance.

FQr
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instance, if Graefe's sign is present, the other signs
are of little practical interest.

However, in doubtful

cases each sign must be searched for in turn.
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TrIE EFFECT OF HYPERTHYROIDISM UPON THE SF..IN
AND ITS ACCESSORY STRUCTURES

Upon examination

o~

the skin of a patient

suffering from thyrotoxicosis, we find, as a rule,that
it is warm, affords a considerable amount of perspiration,
and has a soft feeling.

This is in contrast to the dry

skin seen in hypothyroidism.

It is more common than not,

to find, in delving into the history that the patient has
recently been feeling

unco~ortably

ency to a flushing of the skin.

warm and has a tend-

In fact, he may state

that a room temperature which is confortable to him is,
as a rule, too cool for the average individual.

Besides

the increased sense of body heat and a tendency to flushing of the skin, there is a very free perspiration especially of the extremities and the arm pits which the
patient will state has not heretofore been present.

The

flushing is usually particularly present in the face,
neck and in some instances the upper chest.

The warm,

mOist skin is relatively constant and when aSSOCiated
with other significant factors is of help in confirming
the diagnosis.

The hyperidrosis, however, is significant

of systemic diseases and likewise is present in thyrotoxicosis. (62)

Its presence in the palms of the hands

is in contrast to the-complaint of the cold, clammy
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hands of the neurastenic. (85)
Hertzler (52-b) considers icterus a rare but
significant symptom and in some cases, espeoially if
associated with vomiting, it is a part of the terminal
symptom-complex.

He reters to a case upon whom he

operated and whom he considered an excellent operative
risk, which resulted fatally.

Jaundice is probably due

to cytologic changes in the liver, and may be a Sign ot
impending death.

It is usually accompanied by ketonuria.

(23-k)
Reinhoff (70-e) has said that the pigmentation
in hyperthyroidism may be diffUse, approximating true
bronzing, but in about 50 per cent of the cases the pigmentation is noticeable only about the eyelids, genitalia,
aXillae, linea alba and areolae of the breasts.

The

percentage of cases in which pigmentation is found varies
with the observation of different authors; some claim to
have observed pigmentation in as high as 70 per cent,
others in about 10 per cent, of their respective series.
Bram (9-c) quotes Sainton and Fayolle as having seen it
in 25 per oent of their series of cases.

They describe

four principal varieties of this pigmentation.
1.

Localized pigmentation

2.

More or less diffuse pigmentation

5.

Addisonian melanoderma with pigmentation of the
mucous membranes
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4.

Generalized pigmentation of Addisonian type
with discoloration of the mucous membranes
In his own series approximately 25 per cent

presented Addisonian manifestations in varying degree.
He observed that at times the pigmentation consisted of
small brown spots somewhat larger than common nevi; in
other instances there would occur brown patches extending into the region of the neck.

The localized form of

pigmentation shovved a predilection for the face.

.Another

author reports finding well defined areas of vitiligo or
leukoderma on the neck or. extremities. (54-d)
Dermographia is almost constantly present and
the pilomotor reflexes increase. (23-k) (54-d)

It has

been found to vary with the severity and duration of
Graves' syndrome, being less marked in the early mild
form of the disease.

Here the tracing will disappear

usually within a minute while in the advanced toxemia it
may not disappear in ten minutes. (9-c)

In the toxic

adenomas it will be found to be inconstant and not intense, in contrast to its frequency and high degree of
intenSity in exophthalmic goiter. (8)
A tophonychia has been observed (83) in many
cases.

"It consists of symmetrical involvement of the

fingers, nails in which they may be concave longitudinally
and

transvers~ly,

but more especially there is a recession
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of the matrix so that the matrix terminates anteriorally
in a concave instead of a convex line.

The recession

may be so deep from the tip of the nail that the dirt is
removed from under the nail with the greatest difficulty,
giving it a very unkept appearance.

It is not pronounced

in the very early case, but is of great value in diagnosing the late and especially quiescent cases.

We have not

observed it in any other condition than hyperthyroidism. ft
Other conditions of the skin in hyperthyroidism
(9-d) are pruritus, urticaria, eczema, psoriasis, scleroderma, petechiae, angioneurotic edema, trophic edema and
alopecia.
The urticaria of hyperthyroidism is interesting since it seems to be more prone to develop under
excitement.

~ocalized

They may be

in character, as is

also true of erythema, or the lesions may more or less
generalized.

Not too infrequently to attract attention,

the hair becomes thin.

Itching of the skin is not a

common symptom, but if it occurs, it may cause the
patient mare discomfort than any other symptom.
be the precursor of an urticaria.

It may

Its intensity may vary

with the degree of toxicity of the disease, following
also the up-and-down curves of, exacerbations and remissions.

The pruritus is seldom relieved by scratching.

Neither,_,is it aggravated.

There may be no visible
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evidence which would indicate itching.
Pro~ably

the most common skin symptom seen

in hyperthyroid casas is that of the localized blush of
the face, neck and chest.

In mAny patients there may be

no signs or symptoms whatsoever, related to the skin.

,-
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NERVOUSNESS AND TREMOR

One of the most subjective of all reported
symptoms is that of nervousness.

It is a vague term,

including a number of aspects of nervous instability.
It may apply to shakiness of the hands or a state of
mental unrest and uneasiness.

A patient will frequently

complain that she has always been

f~ervousn

but that

recently the condition has become more pronounced.

Ner-

vousness may be used to mean increased irritability,
.impatience, apprehansion, intolerance, insomnia or an
unusual mental state.

In the latter the patient may be

optimistic and hopeful of the future or the attitude
may be one of marked instability, in which the patient
passes frequently from laughter into tears wi.thout any
apparent adequate cause.

Nervousness may be offered as

an excuse for selfishness or a number of personality
defects.
stant.

Emotional instability is very frequent and conThe mental status may be one of unmotivated

gaiety, flight of ideas or rapid change of moods.

In any

event, it exhibits frequent alterations.
The nervous characteristics of hyperthyroidism
are probably more prominent in exophthalmic goiter.

The

least impetus may be necessary to throw the patient into
a wild state of excitement.

These patients might be
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compared in all respects to a normal individual who has
been subjected to great excitement.

There is anxiety,

palpitation, tremor, diarrhea and at times poluria.
Extreme irritability is a symptom generally
suggested by friends or relatives and life may be made
miserable by the patient for other members of the family.
They frequently complain of being neglected.

It is ob-

vious that such a situation has at times led to domestic
strife and divorce.
The hyperthyroid patient is exceedingly.restless,
constantly moving and changing positions.

He is unable

to remain seated very long, but goes and comes, sits and
rises, and makes hasty movement, many of which are involuntary and purposeless.

He has the desire to accomplish

much but his mental instability allows him merely to get
started at a task when he suddenly stops.

One job after

another is frequently tackled, but accomplishment is very
small.

Many bazaar forms of neuroses or psychoses have

been reported accompanying hyperthyroidism and this is
especially true of Graves' disease.
Tremor is thought to be, "The reaction of the
musculature, pertaining to its toxicity and reactivity,
which is derived from the hypersensitivity of the autonomic
nerves and their ganglia.
muscles is prObably

The fine tremor of the voluntary

comp~.J:'able

to- the psychic instability
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of the central nervous system caused by a toxic agent."
(25-k)

Although tremor is relatively constant in hyper-

thyroidism, it is of frequent report in all dysfunctions
of the thyroid and other endocrine glands.

All authors

agree that it is one of the most constant symptoms of
thyroid intoxication.

The patient seldom complains of

tremor, but becomes aware of it only when subjected to
the test by the physician.
The sign is best elicited by having the patient
stretch out the hands and arms away from the body, with
the fingers spread to the maximum degree.

In this position

tremor is usually visible or palpable by the examiner.
The tongue and lower extremities may also be involved.
It is usually fine and rapid in quality and the oscillations occur from seven to ten per minute.
should also be examined for tremor.

The eyelids

The neuro-muscular

system may produce practically the only signs of hyperthyroidism.

A case has been reported of a man age forty-

five with muscular weakness and severe coarse visible
tremor of the limbs and entire trunk.

The weight loss was

ten pounds in eleven months and the appetite good.

The

basal metabolic readings were plus 57, plus 29 and plus 18.
There was only a questionable thyroid enlargement and the
pulse remained usually below 90.
fallowing partial thyroigectomy.

There was prompt recovery
(~~)
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THE THYROID CARDIO-VASCULAR SYSTEM
Parry (Page 1) in his original article emphasized the importance of the cardiac disturbances
associated with disease of the thyroid gland.

The first

case of this nature which was described by him, (53 A)
was that of a married woman, age thirty-seven.

Six years

before he saw her, she caught cold after childbirth and
for a month suffered from acute rheumatic fev.er.

Sub-

sequently, tachycardia and arrythmia developed with two
or three nocturnal attacks of dyspnea and hemoptysis.
Three months after delivery, while nursing her child, a
walnut sized lump appeared on the right side of her neck.
This progressively enlarged until Parry saw her, when it
had reached an enormous size, occupying both sides of
the neck and protruding beyond the jaw.
be thyroid gland enlargement.

This proved to

The patient subsequently

developed a general anasarca and died from a cardiac failure.
Among the typical cardiac manifestations of
hyperthyroidism are tachycardia, palpitation, auricular
fibrillation or flutter, and enlargement.

One in eight

of all thyroid patients have been recorded as having
either dyspnea, palpitation, pain or cough as a chief
complaint. (73)

The consenSU$ of opinion in the recent
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literature seems to be that the hyperthyroidism, itself,
does not have a toxic influence or a direct pathological
action on the heart, although, indirectly, it may accelerate the development and progress of pathological
lesions which exist from outside influences.

(47)

Know-

ing the usual increase in the metabolic processes in the
body, the natural physiological result would be for the
heart to accelerate.

This is the result both of the

increased metabolism in the heart and in the body as a
whole. (1)
Tachycardia is such a common symptom in hyperthyroidism that all cases howing this symptom to be
perSistent, should be under suspicion.

In mild cases,

the heart rate may vary from 90 to 100 per minute while
in the more severe, cases, it may be as high as 160 to
180 per minute.

In hyperthyroidism, tachycardia and

palpitation are present not only during excitement, worry,
fear and sudden noises as is true in neurotics, but is
also present while the patient is at rest.

The degree of

tachycardia depends upon the degree of involution in the
gland.

The rapid pulse may be a residual in the course

of involution where the basal metabolic rate has already
undergone a really significant depression.

In fact, the

initially rapid pulse may be the last of all evidences
to disappear as the

thy~Oid

disease reaches a terminal
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phase of established hyperthyroidism. (73)
The fact, then, that this symptom is constant
and persistent, offers considerable aid towards a diagnosis.
(l5) (73) (83) (64-c)

It is only of value in diagnosis it

we realize that the pulse rate may be normal in cases ot
remission.

Occasionally a pulse rate which was about

70 preoperatively, will be reduced to perhaps 50 following the disappearance of the hyperthyroidism. (49)
There are those patients whose chief complaint
is palpitation.

This may come on at any time of the day

and occasionally at night.

Not infrequently its onset

has no relation to exertion, excitement or fright, and
may appear when the patient is sitting quietly in a chair.
(15)

A subjective sensation of throbbing may also be

noticeable.

It is particularly marked when the head is

placed on a pillow at night.
distressing at times.

Palpitation may be most

It should be differentiated from

tachycardia in that the latter may exist without the knowledge of the patient.

Palpitation, on the other hand, is

a subjective symptom.

In other words, the patient becomes

aware of his cardiac action and is conscious of his heart
pounding in his chest.
Levine (46) considers transient auricular fibrillation as the most characteristic cardiac finding in
hyperthyroiqism.
.'!"""'!"

Auricular flutter has also been seen •
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In these cases, when hyperthyroidism is the etiological
factor, the rate fails to respond to digitalis. (46) (82)
The one most constant sign. of exophthalmic
goiter found in the Cleveland Clinic (14-a) was the uniform enlargement of the heart.

They explain it as a

purely compensating factor for the great increase in the
amount of blood which the heart is called upon to transport because of the increased metabolism.

Lewis (47)

found cardiac hypertrophy in each of twelve cases of
hyperthyroidism that came to autopsy.

Wilson (81) re-

ported that in twenty-one cases of necropsy cases of
exophthalmic gOiter and toxic adenomatous goiter, the
majority of heart showed some degree of hypertrophy and
dilitation.

Means and Richardson, {52} on the other hand,

found very little dilitation or hypertrophy in twelve
cases of exophthalmic goiter upon which they performed
autopsies.

Cookson (16) made radiographic studies of

the size and the shape of the heart in goiter.

He remarks

that, nThe most characteristic picture, yet not perhaps
the most frequent when the heart is involved in gOiter,
shows a slight general enlargement more especially to
the left, a high aor-tic arch, a prominent superior vena
cava, and a filling in Of the pulmonary bay, so that the
whole of the heartts profile on the left from the aortic
knob to the apex is more or less straight.

As a result
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of these changes, the heart comes to bear a resemblance
in shape to that of a ham.

tt

In 1913 Blaokford and Sanford {7} made fresh

extracts from exophthalmio thyroid and reported it to
oontain a powerfUl depressor sUbstanoe.

They found it

also to exist in the sera obtained from cases of this
disease.

They believed it to be present in direct

proportion to the acuteness of the disease.

TWo years

later Plummer (59) eliminated the accidental association
of a high blood pressure with thyrotoxicosis.

27 per

cent of his patients above forty years of age had a
systolic blood pressure above 150.

A review of the

literature up to 1915 showed that Hensen, Gross, Jaokson,
Bing and Federn oonsidered the systolic pressUre in
Graves' disease to be high.

Gibson', Frankel reported

normal findings, while Spiethoff, Donath and others
stressed the great variability of the systolio blood
pressure in the disease.

Taussig (77) found the blood

pressure in exophthalmio gOiter to simulate that of
aortio regurgitation.

The blood pressure is high as

compared with the diastolic pressure.

This author found

a variation in the leg and arm systolio pressures, the
latter being oonsiderably higher.

He believed that

identical pressures would aid to exclude the presenoe
of trq.e exophthalmic-goiter.

Phillips (54-f) also found
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an increased pulse pressure.

Yung (83) believes that

a pulse rate persistently over 90 with the patient at
rest with a systolic pressure of 130 to 150 and a low
diastolic pressure of 60 to 40 without a diastolic
murmur over the aortic area, combined with a flappy
quality of the valve tones and sometimes a systolic
murmur at the base transmitted to the left, are

ve~y

significant of toxic goiter.
In the early and mild cases of hyperthyroidism,
there will be no outstanding findings upon physicial
examination direoted toward the heart.

In the advanced

cases, however, significant findings may be revealed by
inspection, palpation, percussion and auscultation.
That x-ray studies may be of value has already been
suggested.
Since the heart suffering from the overactivity
of the thyroid gland is the subject of an abnormal driving meohanism, its beat is apparently more foroefUl.
As a result, the oontractions are transmitted with more
or less violence to the anterior ohest wall.

At times

the entire chest may be seen to heave or shake with each
beat.
Palpation of the heart oft times reveals the
presenoe of a thrill.

This is further evidence of the

increasedintensi ty_ of the apex beat.

Since the card1ac
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enlargement is frequently to the left, the apex beat
will likewise be felt more laterally than normal.
The percussion findings are identical with
those in any cardiac enlargement.
Auscultation reveals most frequently systolic
murmurs, although diastolic murmurs may be present and,
if so, are heard with the greatest intensity at the base
of the heart.

Engelbachfs (23-n) remarks concerning

the heart are quite generally accepted.

"The murmurs

may have a distribution beyond the cardiac area, but are
rarely transmitted posteriorly to the vertebral region.
Their tone quality varies from that of a faint systolic
blow to a to-and-fro murmur or an almost continuous hum.
They seldom have the clear, high-tone or whistling
character of a valvular murmur, but sometimes have a
roughened, grating character, which may simUlate a pericardial friction rub.

The murmurs are distinctly modified

by respirations, gradually decreasing in intensity during
inspiration, at the end of which the murmur is sometimes
entirely absent but begins to increase with the expiration."
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DISORDERS OF THE GASTRO-INTESTlliAL TRACT

In a relatively large number of patients suffering from hyperthyroidism and, in fact, in any disturbance of normal thyroid function, there are associated
gastro-intestinal symptoms.

Not infrequently these

symptoms may be so pronounced that the fundemental disturbance in the thyroid gland is completely obscured.
One property possessed by the thyroid gland is that of
stimulating secretion, motility and accelerating body
metabolism.

Each of these in turn will be manifest by

gastro-intestinal symptoms.

The overactivity of the

thyroid has, then, a striking influence on the gastrointestinal tract. (39)

The cause for these symptoms

is probably a direct affect of an excess of thyroxin,
or of a toxic by-product, upon the autonomic nervous
system or upon its visceral nuclei.

The acid secretion,

enzymes, mucous and disturbance of the peristalsis,
motility, atony, and spasticity may all be effected by
this process. (33-1)
The appetite, as a

rul~,

is increased in con-

trast to patients with tuberculosis.

This increased

hunger is probably an effort on the part of nature to
obtain additional fuel to feed an increased metabolism.
This increased appetitie is-probably more apparent in
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the earlier stages of the disease and it presents a
strong contrast to the great loss of weight.

Phillips

(64-g) believes that loss of weight associated with a
good appetite is strongly suggestive for the hyperthyroidism of exophthalmic goiter.

The cause for excessive

appetite in these patients may be the fact that the
motility of the stomach is increased considerably and
result:::l in an empty feeling in the stomach soon after
eating.
In Shirer's (75) series he demonstrated a
hypermotility of the stomach in ten out of twelve cases.
In another series he showed 92.5 per cent of forty-two
cases had it.

He noted that hypermotility and anacidit.1

occurred concommitantly in twelve cases of hyperthyroidism.

The striking point in his analysis is the apparent

change in the gastriC motility which follows the clinical control of the hyperthyroidism.

There were six

cases in Which the intestinal motility was increased
following operation.

76.19 per cent showed a definite

decrease in the motility following operation on the
thyroid.
Loss of weight is commonly seen in hyperthyroidism and in some cases may indicate the amount of advancement in the disease.
p~senting

evidence.

It is seldom, if ever, the only
The-loss of ten to thirty or more
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pounds over a period of a few months in spite of a
satisfied large appetite may occur. (83)

In these

cases, of course, diabetes must be excluded from the
diagnosis.

There are cases, however, which might be

classified as border line or atypical in which may be
seen very small variations in the weight.

In fact,

this may be but a few pounds per year and the patient
may notice himself becoming increasingly thin over a
period of many months.

Here there is rarely any history

of sudden and serious weight loss as is so commonly
seen in severe hyperthyroidism.

The appetite associated

with such a case generally remains good and a marked increase is not particularly common. (l5)
Nausea is a very common symptom and may be
persistent and annoying.
or even years.

It may last for weeks, months

As a rule, it is worse in the morning

and more marked after meals, but may have no relation
to food whatsoever since it may occur with an empty
stomach.
Lockwood (48) in his studies on the digestive
tract and endocrine function found diarrhea, nausea and
vomiting to occur only in the exophthalmic gOiter type
of hyperthyroidism and here the percentage Was as high
as 16.

Only 3.3 per cent of his cases had nausea and

- vomi tinge

Hertzler (32--0) found vomiting rarely-
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accompanied by nausea.

While Crotti, (17) on t'he other

hand, found that nausea rarely led to vomiting.
Hertzler believed it to be a most serious complication.
Most of his cases of vomiting with anorexia died within
a few days, all those with intermittent vomiting recovered.

Both Phillips (54-g) and Crotti {17} report

on the common occurrence of gastric flatulency.

They

indicate that it is of a most perSistent character.
These patients attempt to relieve themselves by frequent eructations.

The vomiting may take place from

four or five times a day to as often as ten to fifteen
times a day.

It may be watery, slimy Or colored with

bile, but seldom containing blood.

Barker (2) found

vomiting and unmotive diarrhea not uncommon inexophthalmic goiter.
Among the most important symptoms of hyperthyroidism which are referable to the digestive tract
is diarrhea.

It may usher in the disease, appear at any

time during its course, be transient in character,
periodic, or even remain permanently when it greatly
increases the severity of the disease.

In the latter

case, the patient may become involuntary.

nOn the other

hand, diarrhea may be of sudden onset, and appear at the
crisis of the disease when the tachycardia, OCUlar, and
ot.b.er manifestations are-most pronounced.

This may occur
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in both early and late stages of the disease.
The movements are fluid, bile-tinged, and
often contain whole fragments a few hours after same
have been eaten, indicating an increased peristalsis
of the stomach and intestines in addition to impaired
digestion.
The frequent diarrhea may be so prominent
and the thyroid signs so obscure that only careful
physical study and pharmacodynamic tests enable the
clinician to demonstrate that the diarrhea 1s dependent
upon hyperactivity of the thyroid.
Again the diarrhea takes the type known as
nocturnal diarrhea, characterized by a number of passages of the bowel rapidly following one another in the
early morning.

These patients often have a ravenous

appetite, eat much more than they can digest, and later
d.evelop true enterocolitis with mucous in the stools."
(39)

McCullagh (49) remarks that in his clinic diarrhea

has been seen much less frequently in the last six to
eight years than it was previous to that time.

He has

never seen a case of hyperthyroidism in his study in
which the gastro-intestinal symptoms were the only clinical evidence of the disease.
cases had diarrhea. (48)
~ttently

three or four

4.4 per cent of Lockwood's

This symptom may occur intert~es

a year.

I have recently
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seen a patient in which this has occurred for the last
two years.

Each time the patient believed himself to

have an attack of "intestinal flu n.

He lost twenty

pounds of weight in the last four months.

The last

attack of diarrhea followed a severe cold and persisted following the cold until the patient was seen
by his Doctor.

During the intervening months since

the onset of the diarrhea, he has developed an extreme
nervousness and tremor •. The first basal metabolic
reading was plus 82.

The second dropped to plus 50

the following day.
Constipation has occurred frequently enough
in Graves' disease to lead some authors to assume a relationship between the constipation and the goiter.
(32-c)

This may be present even at the increased meta-

bolic levels of hypertunction. (73)
For some time it has been recognized that
achlorhydria frequently accompanies hyperthyroidism.

Of

seven hundred and forty-five gastriC analyses examined
by a British investigator on cases taken at random 22.5
per cent showed achlorhydria.

In twenty-one of these

cases which had Graves' disease, 76 per cent showed
achlorhydria and 90 per cent a marked reduction or absence
of hydorchloric acid. (56)

Lockwood's series (48)

slloilved 41.6 per cent achJ..orhydria rvhile Wolpe (8.2 A)
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found achylia constant in all cases of the pronounced
types of exophthalmic goiter, but the hydrochloric
acid unchanged in other types of hyperthyroidism.'
Similar results have been found by Moll and Scott,
(55) Brown, (11) Barker, (2) Berryhill and Williams,
(6) Lerman and Means, (45) King,. (39) and Leist. (44)
It has been suggested by Brown that a larger percentage of achlorhydria is found in cases of short duration,
one year or less, than when the disease has been present for a longer period of time •. Lerman and Means
found the percentage higher in males than in females
by 19 per cent.

The majority of these patients remain

achlorhydric after the administration of histamine.
The incidence has been reported to be about the same
in Gravest disease and in toxic adenoma.

In one series

of forty-two cases, thirty-one showed normal gastric
acidi ty six months after thyroidectomy.

(6)

Forty-nine of the series of one hundred and
fifty-five hyperthyroid cases which I have examined have
been subjected to gastric analysis,
cases showed no free

Eleven of these

hydrochloric acid.

This repre-

sented five toxic nodular gOiters, two toxic diffuse
gOiters, two non-toxic goiters and two unclassified
cases.

The normal free hydrochloric acid is generally

considered to be from 20 to 40 degrees, while-the normal
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for the total acidity is from 40 to 60 degrees.

Four-

teen of this series were definitely low in acidity,
there being five below 10 degrees and nine between 10
and 20 degrees.

If we consider 40 degrees as the upper

limit of normal, then eight cases would represent
hyperacidity.

Fourteen cases fall within the normal

limit.
The average total acidity of these cases
was 46.5 degrees which is within the normal range.
Twenty of these cases, or 40 per cent, however, were
low in total acidity.
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THE MUSCULAR SYSTErVl TIl HYPERTHYROIDISM

Excessive fatigue is a common complaint in
mild hyperthyroidism.

Patients complain of great weak-

ness and extreme exhaustion frequently following severe
or prolonged effort. The desire and eagerness to perform work is usually present, but the patient having
worked but a short time becomes so inordinately tired
that he fails to carry it to its conclusion.

Not infre-

quently the story is received that the knees "give way".
There may be at times muscular cramps of the extremities.
The evidence of myesthenia especially in the
quadriceps muscles was called to attention by Plummer
(68) in 1916.

He described a test for this quadriceps

weakness which was as follows:

the patient is instructed

to mount upon a chair but while dOing so not to touch
the chair or any part of the body with the hands.

The

result is rated simply negative Or positive depending
upon the patient's ability or inability to get upon the
chair.

He found that most cases of exophthalmic gOiter,

with any degree of severity, beyond the mildest, are
unable to perform this task without the aid of the hands.
Jackson (55-a) considered this test one of the four most
important diagnostic signs of this disease and considered
it also of great prognost!-e- importance from a--s-urgical
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standpoint.

He uses it frequently in differentiating

patients with true exophthalmic gOiter from those with
neurasthenia in whom hyperthyroidism is suspected, due
to the presence of rapid pulse and nervousness.

The

neurasthenic either performs the test with no sign of
quadriceps weakness or he hesitates so long that there
is an appreciable wasting of muscular energy in his
effort.

Attention is called to the fact that patients

of short stature, tested by Plummerts technique for
quadriceps weakness, are apt to be mistakenly judged
as having hyperthyroidism, unless a suitably low chair
or table be employed in the test.

The chair should be

in proportion to the stature of the patient. (50)
This test is given considerable value in
diagnosis by Clue and Adams, (15) Engelbach (23-m) and
Yung. (83)

In the history a clue may be found by in-

quiring into the ability of the patient to climb stairs.
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GENlTO-URINARY DISTURBANCES

There are no gross changes in the organs of
the genito-urinary system which are of any great significance.

HYperthyroidism should be considered in any

case in which a persistent or alimentary glycosuria
exists.

Creatinuria is said to exist in cases of hyper-

thyroidism. (53-a)

Similarly an increase in the urea,

total nitrogen, uric acid and phosphates has also been
suggested. (70-f)
The excessive thyroxin supply has a striking
effect upon gonadal function.

In contrast to the effect

present in hypothyroidism, the activity of the gonads
is suppressed.

Likewise, the menses diminish in amount

and duration, frequently becoming irregular or ceasing
entirely. (23-m) (15) (70-f)

This is apparently the

general consensus of opinion although there are those
who believe that the interval may be both longer and
shorter in the same individual and the flow at times
scanty and at others profUse. (73)

The latter opinion

applies more to thyroid disease in general than it does
to hyperthyroidism.

In one hundred cases of acute

fulminating hyperthyroidism with exophthalmos

in' _ women

between the years of sixteen and thirty which have been
-'.. reported, irregulari ty in the appearanee and duration of
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the menstrual period was the first indication of the
disease.

Here this irregularity preceded the onset of

any other signs and symptoms of hyperthyroidism by an
average of six months.

In most cases, when the dis-

ease was at its height, menstruation was completely
suppressed, and returned again usually four months after
thyroidectomy. (70-f)

62

THE BLOOD PICTURE IN

HYPER~rlYROIDISM

There has been a definite increase in the
interest shown in the study of the blood picture which
accompanies this disease, especially in the last few
years.

The major investigators have done their work

on exophthalmic goiter.

In 1908 Kocher (40-a) pointed

out that the differential formula in cases, which
patients were suffering from exophthalmic gOiter,
might be abnormal showing a preponderance of lymphocytic
elements.

He thought that this relative lymphocytosis

represented an index of the severity of the disease.
In 1918 Plummer {67} reported on five hundred and
seventy-eight cases of exophthalmic gOiter studied at
the Mayo Clinic in 1912 and 1913.

He found a relative

and absolute mononeucleosis and a percentage decrease
in the polymorphonucleur neutrophiles.

There was no

increase in eosinophiles, and anemia was not characteristic of the disease.

He concluded, therefore, that

the differential blood count was only of limited value
in the diagnosis of the disease.

In general, there is

a leucopenia of from 3500 to 6000 (3l)(32-d)(28) and
this is usually at the expense of the polynuclear
leucocytes.

This is especially true and most marked

in cases which have undergone greasyeight losses.

This
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leucopenia was observed in 1908 by Kocher. (40-b)
Neutropenia and lymphocytos1s was observed in the same
report.

The leucopenia has been considered of such

importance in the diagnosis of this disease that when
it is accompanied by a relative lymphocytosis .it has
been considered as pathognomic of Graves' disease. (9-e)
It is not infrequent to find a 50 per cent decrease in
the polymorphoneutroph1les.

The white blood count may

be considered as indicative of the course and prognosis
in exophthalmic goiter.

A high lymphocyte count with

a moderate leucopenia is more favorable than a marked
leucopenia with a low lymphocyte count. (9-e)
There are differences of opinion as to the
presence or absence of an anemia.

The preponderance

of opinion seems to be that there is little or no
change in the number of red blood cells or hemoglobin.
(6?) (40) (36) (3)

Those investigators of contrasting

opinion are just as insistent that an anemia is characteristic but are willing to admit, as a rule, that it is
secondary in nature.

Their argument is that the reC\..

count is normal in early cases but as the disease progresses they may become reduced to 4,000,000 or less,
wi th a greater diminution of hemoglobin. (9-e) (55-d)
A slight tendency to macrocytosis has been
noted in some instances. (40)
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Gottliebe (40) found that,

f~ocherfs

blood

picture was present in practically all cases of hyperthyroidism.

In addition as a striking observation an

increase in the segmentation of: the neutrophiles was
noted, a shift to the right.

Although the shift to

the right may not be specific for a thyroid disturbance,
just as Kocher's blood picture is not specific, it
must be considered as a considerabl'e aid in the diagnosis, since it is not frequently observed in other
pathologic conditions.
The whole blood picture is that of a definitely
depressed myeloid system.
mostly relative is also

The lymphocytosis though

absolute.~

Both a relative momocytosis and a relative
lymphocytosis have been considered as the most
characteristic finding in hyperthyroidism.

In the

series studied by Herz and Lerman, (3l) the former was
considered most outstanding.

They did find a relative

lymphocytosis but deny that the absolute number of
lymphocytes is increased.

The variation in the differ-

ential was correlated by these authors with
metabolic rate.

t~e

basal

The correlation was direct with the

percentage of monocytes and polymorphonuclears and
inverse with the percentage of lymphocytes.
no

relationshi~

between the

l~vel

There was

of metabolism and
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the total lymphocyte count.
The lymphocytes, probably more than any other
of the leucocytes, are susceptible to variations in
the endocrine system. (54) (73)

With few exceptions,

a definite lymphocytosis throughout the thyroid group
of dysfunctions is agreed upon.

There is, however,

conjecture as to the significance of an eosinophilia.
Hoskins and sleeper (34) believe that it pOints towards
pituitary rather than thyroid deficiency.

Rowe (73)

believes there is a tendency to eosinophilia in the
dysfunctional group, but admits that it is scarcely
significant.

Relative lymphocytosis was observed in

67 per cent in the cases of hyperthyroidism studied
by Menkin. (53)

It was more frequently seen in patients

who had exophthalmos superimposed upon the usual
clinical signs of hyperthyroidism.

RELATIONSHIP OF

EXOPHTIiAll~OS

TO LYlviPHOCYTE COUNT

Hyperthyroidism
wi thout
Exophthalmos

Hyperthyroidism
with
Exophthalmos

Total cases

44

56

Number of relative
lymphocytes in
per cent

50

80

- Menkin (53)
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He states that, ffln patients with exophthalmos, thyroidectomy decreases the relative lymphocytosis and restores a normal differential formula.
It is suggested that the relative lymphocytosis in
cases of exophthalmic gOiter is due to sympathetic
stimulation of lymphoid structure, particularly of
the spleen, which causes it to contract.

Some

patients with hyperthyroidism but without signs of
exophthalmos show a relative lymphocytosis apparently
not relieved by thyroidectomy."

Crile and Phillips

(64-d) are among the school who consider the most
characteristic change in the blood picture in hyperthyroidism as a moderate degree of lymphocytosis.
Probably the most comprehensive study of
the blood picture in exophthalmic goiter is that by
jackson who reported a study of 600 cases in 1951.
(56)

In this series, blood studies were made on the

following types of goiter:

colloid gOiter, one hundred

cases; nontoxic adenoma, one hundred cases; toxic
adenoma, two hundred cases; exophthalmic gOiter, two
hundred cases.

The average blood count for this entire

group is shown in Table I, Page 67.

This study would

indicate that a leucopenia does not occur in hyperthyroidism.
istically.

Neither, also does an anemia occur characterHis studies

are~not

in accord with those

67

AWRAGE BLOOD COUNT IN SIX IITThlDRED
CASES OF GOITER
Colloid
Goiter
Hemoglobin
75
Erythrocytes 4,200,000
Leukocytes
9,543
Po1ymorphonuclears
64
Lymphocytes
30
Transitiona1s
4
2
Eosinophi1s

Nontoxic
Adenoma

Toxic
Adenoma

Exophthalmic
Goiter

79
4,190,000
8,956

78
4,960,000
8,463

78
4,790,000
8,412

60

60
35
4
1

59
35
4
2

33

5
2

- Table 1. -

LOSS OF WEIGHT IN PATIENTS
WITH EXOPHTEJ.J1lIC GOITER
Average Weight Loss
10 Pounds(4.5 Kg.)

Average Weight Loss
30 Pounds (13.6 Kg.)

Exophthalmic Goiter
Leukocytes
Po1ymorphonuc1ears
Lymphocytes

7,261
62
33

8,089
65
31

- Table 2. -

-From Jackson (36)
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previously mentioned of Herz and Lerman in that they
indicated tllat the blood oount does not vary according to the metabolic rate.

The lymphocytes are not

increased when the rate is elevated, or decreased
when it is lowered.

This is indicated by the cases

which I have studied, since some cases with the highest
basal metabolic rate have the low

lymph~cyte

counts.

One case,for example,had a basal rate of plus 88 and
a lymphocyte count of 24.
One might reason that since the amount of
weight loss indicates the severity of the disease, that
those patients with the greatest weight loss might show
the highest lymphocyte count.

However, Jackson's table,

as shown on Page 67, refutes this statement.

He con-

cludes, therefore, that the blood picture in hyperthyroidism does not vary essentially from that of a
normal person, and that the differential blood count
in this disease is neither of diagnostic or prognostic
significanoe.

Although he 'found that following thyroid-

ectomy the polymorphonuclear count increased and the
lymphocyte count decreased, he does not believe that
the blood picture is of any praotical Clinical importance.
These studies would indicate the contrast Of
the blood picture in hyperthyroidism with that of myxedema
which show:- a reduced hemoglobin . ,and a normal white
blood count. (22)

69

In the series which I have investigated, the
average polymorphonuclear count was 61 per cent of which
60 per cent were segmented forms.

This represents

one hundred and twenty-three cases.

The highest staph

form noted was 24 per cent and in this case, there were
70 per cent polys, 18 per cent lymphocytes, 8 per cent
monocytes and one eosinophile.

Staph forms were seen

in sixty-eight cases of the one hundred and twenty-three.
In these sixty-eight cases the average staph count was
7.5 per cent.

The highest segmented poly count was 87

per cent and the lowest 25 per cent.

The variation in

the differential count in the toxic nodular form and
the toxic diffuse form of gOiter has not yet been investigated in these cases.
The lymphocyte count varied from 62 per cent
to 7 per cent.

The average was 33.3 per cent, a de-

finite lymphocytosis.

I could not find that the

eosinophiles or monocytes varied from the normal.
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THE VALUE OF BASAL METABOLIC Rt,,-TE

Il~

DIAGNOSIS

For a number of years the average physician
being confronted with a suggestive case of thyrotoxicosis has had as his first thought the basal metabolic
rate.

In fact, it has come to be relied upon to such

an extent that when a normal basal report is returned
from the laboratory such a diagnosis is dismissed from
consideration.

This is the attitude that Levine (46)

has taken in his studies.

However, to make the

metabolic test the sole measure of determination for
the presence or absence of thyrotoxicosis is unfair
to the patient since many men have found this measure
to be unreliable in certain atypical cases.
A conservative attitude on the subject will
probably be of considerable aid to the physician when
he is confronted with borderline or atypical cases.
It is true that the basal metabolic rate measurements
supply an additional method of precision which is of
great value.

In those cases where all the classical

symptoms are present, a basal metabolic determination
is probably superfluous to the diagnosis, especially
in the case of the trained internist.

On the other

hand, when some or most of these clinical signs and
,symptoms are lacking or

insuff~cient

to warrant a
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definite diagnosis, repeated basal metabolism measurements are of inestimable value in the establishment ot
an accurate diagnosis.

Rowe ('73) is apparently among

those who would rely a+most entirely upon the basal
rate in his diagnoses.

He has found values above

plus 100 per cent with a relative frequency in the
literature.

In his clinic a plus 87 was the maximum

and the average was plus 32.

('74)

Reinhoff (70-g)

remarks, f'Elevation of the basal metabolic rate, which
is always present in cases of hyperthyroidism, except
during remission, is a most reliable test."

jackson

(35-e) has the same opinion, believing that establishment of a normal basal metabolic rate in neurotic young
women with symptoms of hyperthyroidism as well as
symmetrical enlargement of ttJ.e thyroid gland, eliminates
the possi bili ty of. hyperthyroidism and surgery.
"It seems oertain," says Christie (14-a) "that
an increase in basal metabolism represents the fundamental and basic symptoms of exophthalmic gOiter, just
as hyperglycemia represents the basic symptom of diabetes
mellitus.

There is no other condition in which such

an increase in metabolism persists seven days out ot
the week and thirty days out of the month, as is the
case in exophthalmic goiter.

All of the signs and

symptoms of the disease are accentuated-in proportion
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to the increase in metabolism and subsides as the
metabolism again 8nproaches the normal."

It is quite

generally accepted that the basal measurement is an
index of the severity of the thyrotoxicosis.
Wi thin the 18 st ten years many cases "vi th
normal or subnormal rates have come to

t~e

foreground.

The lowest basRl metabolic rate in the initial test for
hyperthyroidism that hRs been encountered in the literature studied was that of a case reported by Morris.
(58}

The patient had a basal rate of minus 32 prior

to operation and one year after operation a plus 12 with
relief of toxic symptoms without further treatment.
Nervous phenomena and progressive exophthalmos were manifested, in a case reported by Haines, (50) but the basal
metabolis rate

WflS

minus 14.

Wnen iOdine was given the

rate dropped to minus 28 and the symptoms disappeared.
No one would deny that the majority of cases
of hyperthyroidism of clinical importance have an
associated elevated basal metabolic rate.

On the other

hand, however, a metabolic determination is not ordinarly
ordered unless a disease of endocrine or metabolic
nature is suspected.

It, therefore, remains important

to bear in mind the type of cases in which it is easy to
be misled.

In the questionable cases, then, the prudent

diagnosticisn will be prepared to depend entirely upon
clinical evidence.

Morris (58) believes that the
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metabolic rate should be entirely disregarded when
there is clinical evidence of throtoxicosis and a
demonstrable goiter.

llthough helpful when elevated,

it is a sign which should be ignored, when normal or
subnormal, in the presence of unmistakable evidence of
thyrotoxic symptoms and signs.

This is especially

true in. the presence of heart disease, in which case
operative treatment is indicated regardless of the
basal metabolic rate.
Too frequently patients are referred for
basal metabolic rates only, the physician deeming that
rate alone suf"ficient to make a diagnosis.· High readings may be obtained through errors of techniC, oxygen
leakage about the mask or tank; .or an increased rate
due to a preceeding restless night,

fe~

and the un-

accustomedness of the patient to the test.
cases several tests are necessary.

In many

The patient should

always be hospitalized and it is well that he should
spend the previous night there.

It is not unusual to

have the first reading of plus 25, next plus 15 then
plus 10 and at last plus 5 or zero.

Obviously in such a

case it is usually possible to eliminate toxic goiter.
If the rate is presistently high, Lugol's solution may
be administered as a diagnostic measure.

If after a

week -Qr two the pulse ra t-e and the metabolic ra.:te are
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reduced, the conclusion may be made that the case is
one of toxic gOiter.
Engelbach (23-h) made a comparison of the
basal metabolisms of the ocular and non-ocular exophthalmic goiters with those other forms of hyperthyroidisms.

He indicates as a result that the high basal

metabolic rates are more likely to prevail in those
having exophthalmos.

There is a much lower degree of

hypermetabolism in the non-goi terous hyper.thyroidisms,
than in cases of exophthalmic goiter.

Only six out of

ninty-five cases of non-goiterous hyperthyroidism had
basal metabolic rates above plus

5~

while nineteen out

of fifty-two cases of exophthalmic gOiter had basal
metabolic rates above plus 51.

His comparison demon-

strates that the intensity of the intoxication is about
the same in both ocular and non-ocular forms of exophthalmic goiter.

The index figure is apt to be very

irregular in Graves' disease While showing a steadier
tendency to rise in toxic adenoma. (21-b)
"T'ne average metabolic rate in adenoma with
hyperthyroidism, as determined at the Jackson Clinic,
is plus 38 per cent.
plus 65 per cent.

The

m~ximal

rate observed has been

It is evident from these figures

that the average rate is considerably lower than in
exo~hthalmic

goiter,-in which condition it i£ not very
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extraordinary for the rate to go as high as plus 100
per cent.

The rate in adenomatous goiter does not

have the same significance as in exophthalmic goiter.
In adenoma with hyperthyroidism there is a serious
and permanent damage to the cardio-renal-vascular
system, which, of course, is not registered by the
metabolic rate.

Frequently a patient

w1l~

be .observed

in a serious condition while the rate is below plus
50 per cent.

The rate in patients with adenomatous

goiters is chiefly of value in aiding the diagnostician
to determine whether or not symptoms of hyperthyroidism
are developing."

(55-f)

The figures in our series parallel these quite
strikingly, with the exception of the fact that we did
not note the great variation between the average basal
metabolic rate in toxic nodular goiter was 52 per cent,
while in exophthalmic goiter it was plus

~7

per cent.

The maximum rate observed in this series was plus 96
per cent, which occurred in exophthalmic goiter.
highest rate in toxic nodular goiter was plus
cent.

7~

The
per

The low in the former was plus 1 per cent and

plus 2 per cent in the latter.
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IvIISCELLAJ.l"EOUS TESTS AND LABORATORY FINDINGS
IN HYPE..11.TRYROIDISM

The Serum Test for

ElP6rthyroidis~

Kottmann originally devised this test in
Switzerland., (42)

D'Houbler, (18) and Bram (9-f) have

found it fairly reliable as an index to thyroid function.
The Crile Clinic has tested fifty-eight clearly defined
cases of exophthalmic gOiter, fifty-seven of which
showed positive results by this method. (18)

The tech-

nic ror this test may be found in any of the above references.
The Adrenalin Sensitization Test
This test, sometimes called the GOetsch Test,
was described by that author in 1918. {27}

It is based

on the fact that an increased amount of thyroid secretion
produces, by virtue of the sensitizing action of thyroid
secretion upon the

s~pathetic

nerves, a condition of

hypersensitiveness to adrenalin.

The technic for this

test requires the patient to be at rest for two days
previous.

Record is made of the blood pressure" pulse

and respirations and general condition of the patient
for two or three examinations
the test.

pri~r

to the beginning of

Then 7 minims of adrenalin chloride, 1:1000

are injected subcutaneously into the deltoid region.
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Following this the blood pressure, pulse rate and respiratory rate are taken every two and one-half minutes
for ten minutes, then every five minutes for one hour
and then every ten minutes for one-half hour.

Goetsch

found the test of greatest value in the diagnosis of a
large group of borderline cases, resembling in some
respects true hyperthyroidism, but without definite
recognizable symptoms.

Besides the above observations

the examiner should note nervousness, tremor of the
fingers, hyperidriosis, size of the pupil, pallor or
flushing of the skin and any other untoward signs or
symptoms.

Dinsmore (19) found 89 per cent of two hundred

and thirteen cases of hyperthyroid showed positive reactions by this method.
The ComElement Fixation Test
In 1920 Berkeley and Koopman described a serum
fixation test for diagnosis of hyperthyroidism.

They

found that the blood of some patients with Graves' disease would bind complement in the presence of an antigen
made from normal glands. (4) (5) (41)

In 1931, however,

Novick (61) presented evidence indicating that no increase of complement value or significant deviation from
the normal range was present.

His series constituted

thirty-one unclassified cases of hyperthyroidism.
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The Intradermal Salt Solution Test
This test was described in 1929 and detects
changes in the avidity of tissue for water.

Normally

the elevated areas produced by the intradermal injection
of salt solution become impalpable only after fifty to
one hundred minutes or longer.
more rapid disappearance occurs.

In hyperthyroidism a
The rate of disappear-

ance seems to be inversely proportional to the severity
of the condition, and hence may be of considerable prognostic value.

Its diagnostic value may be limited since

the same reaction occurs in all types of toxemia, including infections and the toxemias of p,regnancy, circulatory
insufficiency and dehydration. (57)
guinine Diagnostic Test
This test was devised by Bram (10) and consists in dispensing to the patient a dozen capsules each
containing 10 grains of quinine sulphate.
takes one capsule four times a day.

The patient

Patients in whom

the thyroid function is normal or below normal will develop cinchonism by the time 20 to 30 grains have been
taken.

Persons with hyperthyroidism may take 30 grains

a day for months with no signs of toxicity from the drug.
This test is useful in the confirmation of hyperthyrOidism
associated with either adenomatous goiter or exophthalmic
gOiter, but the percentage of error is considerably less
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in the latter.

The

exop~thalmic

goiter series of Bram

revealed 95.6 per cent positives.

X-ray is of value in determining the presence
of gOiter in cases showing toxic symptoms.

The move-

ment of the goiter shadow with deep inspiration and expiration and during the act of swallowing is almost
pathognomic of thyroid enlargement.

Careful radiographic

examinations should be made in all cases with the clinical symptoms of hyperthyroidism and a history which
would suggest intrathoracic goiter. (GO)
A low blood cholesterol is the rule in hyperthyroidism. (63-b)

Hyperglycemia is present in some

cases of the disease. (63-c)

A low surface tension of

the plasma is present in hyperthyroidism, but it is not
of diagnostic interest since it may also be low in
nephrosis, nephritis, uremia,.jaundice and severe anemias.
(59)

In some cases a low serum protein is apparently

closely associated with long standing hyperthyroidism.
(49)

The dextrose tolerance curve is usually high and

resembles that in diabetes. (37)
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We see, then, that there are two main types
of

hyperthyroidis~,

that which eminates from exophthalmic

gOiter and that :from adenoma of' the thyroid.
symptom.s and signs characteristic o:f eacJ;l"

There are

but, in

general, there is no spectacular dif'ference.

As a re-

sult, :from a diagnostic standpoint; hyperthyroidism is
a clinical entity.
may be aovantages in

From a standpoint of' therapy, there
differe~tiating

the two.

The

diagnosis of hyperthyroidism rests upon the complaints
of the patient, clinical evidence and laboratory findings.

All may be of value, but each has its

limita~1ons.

Hyperthyroidism may develop at any age and
may occur in both male and female, although the preponderance is in favor of the latter.
an enlarged thyroid gland

an~

If the pat1entpresents

any symptoms of toxicity

whatsoever, he certainly deserves all o:f the clinical
and laboratory tests available until a positive diagnosis
is made.

If there is no enlargement, we must remember

the many cases which have been reported in Which no such
finding was present.
The basal metabolic rate is at present the
most accurate and most widely accepted confirmatory
evidence of the presence of' the disease. -,The fact that
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hyperthyroidism may exist in the face

~f

a low metabolic

rate should plaoe every clinician on his guard especially
if there are sufficient

sig~sand

symptoms present to

suggest the diagnosis.

The cutaneous, nervous, cardio-

vascular and gastro-intestinal symptoms must all be considered.

In the advanced cases, these alone will many

times make the diagnosis.

In the mild cases, however.

extremely close observation is necessary.

As far as the

blood picture is concerned, it is at present of very
limited value.

It is true that the preponderance of

evidence points to a relative lymphocytosis, but this
would hardly carry sufficient weight to add very heavily
towards a diagnosis.

The Kottmann serum test is evi-

dently of considerable value, but is not yet in universal
use.

The qUinine diagnostic test is still relatively

new.

More investigations Will probably determine its

actual value.
In most cases of exophthalmic goiter, an increased metabolic rate, a sym.metrical, diffuse enlargement of the thyroid and the clinical mHnifestations of
exophthalmos will usually make the diagnosis.

In any

case of hyperthuroidism, a cBreful survey of the symptoms,
signs and laborator"J data along wi th the special diagnostic
tests, will seldom fail to lead to the correct diagnosis.
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